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Abstract 
This paper presents an analysis of the Timisoara International Airport’s activity by analyzing data from 2008 to 2011 for the 
operations of the five major carriers. An analysis of the airport’s current productivity was performed, drawing conclusions about 
which company has the lowest contribution to revenue / passenger, which carrier has the highest revenue / passenger and which 
carrier is closest to the average revenue. A rental efficiency and labor productivity analysis were also performed. In order to 
determine the relations between AIT’s productivity and various carriers’ elements, a thorough statistical analysis was performed, 
drawing interesting and useful conclusions. 
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1. Introduction 
     The State-Owned Enterprise "Traian Vuia" Timisoara International Airport SA (AIT) is a joint stock company 
whose capital is 80% state property and 20% owned by the “Proprietatea” Fund, and is a Romanian legal person 
established within the commune of Ghiroda, Airport street no.2 Timis County. It is one of the main gateways to the 
west of Romania, located only 12km from Timisoara. The main activity of the Timisoara International Airport 
benefits from services, service work, maintenance, repair, development and modernization of its heritage assets, 
owned or concessioned, to ensure conditions for the arrival, departure and surface movement traffic of aircraft at 
national and/or international level, providing airport services for the transit of people, cargo and mail, as well as 
national public services. As a field of activity, Timisoara International Airport is the technical body appointed by the 
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Ministry of Transportation to carry out mainly national public interest activities, aimed, according to its object of 
activity towards performance benefits, services, construction management and operation of the estate or property 
owned or concessioned in order to achieve national and international traffic of aircraft, ensuring the transit of 
passengers and goods (Mocan, 2005). The function of the airport is accordance with the international rules (Airport 
Economics Manual, 2006). 
 
2. AIT’s activity analysis 
 
     Global indicators of Timisoara International Airport’s activity (Mocan, 2011, Mocan, 2012), are shown in Table 
1 in Table 2 and Table 3. They represent the quantitative results. 
 
Table 1. AIT’s global indicators of activity (in €) 
 
 2008 2009 2010 2011 
Turnover  8,294,096 9,691.740 10,116,639 10,106,764 
Total revenues 8,690,560 10,493,181 11,317,621 11,639,427 
Total expenditure 7,127,097 9,293,503 8,366,809 9,101,170 
Profit before tax 1,563,463 1,199,678 3,278,398 2,538,257 
 
Table 2. Quantitative results of AIT in the period 2008-2011 
 
Period 2008 2009 2010 2011 
Movements (landings and takeoffs) 24,800 24,892 25,834 23,151 
Total number of passengers 831,404 944,167 1,137,218 1,200,762 
Freight [tons] 1,192 1,097 1,462 1,312 
 
Table 3. AIT’s global indicators of activity (in €) related to the total number of passengers 
 
Indicators 2008 2009 2010 2011 
Turnover /pax 9.97 10.26 8.89 8.41 
Total revenues /pax 10.45 11.11 9.95 9.69 
Total expenditure /pax 8.02 9.84 7.35 7.57 
Profit before tax /pax 1.88 1.27 2.88 2.11 
 
Table 4 presents the revenues brought by the main operators on AIT 
 
Table 4. Revenues (in €) brought by the main operators on AIT 
 
 Austrian Airlines Carpatair Lufthansa Tarom Wizzair Total 
2008  747,718 3,064,655 670,467 1,396,438 104,800 5,983,079 
2009  615,432 2,537,053 823,407 1,390,283 2,888,571 8,254,746 
2010  671,888 2,551,613 1,299,351 1,720,260 2,679,997 8,923,110 
2011  581,290 1,979,397 1,345,086 1,719,855 1,430,604 7,056,232 
 
Productivity per passenger on each companies presented in Table 5. 
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Table 5. Productivity (in €) per passenger and company 
 
 Austrian 
Airlines 
Carpatair Lufthansa Tarom Wizzair Annual 
average 
Revenues/passenger 
2008 [€/pax] 
14.25 5.46 14.45 10.24 10.90 
 
11.06 
Revenues/passenger 
2009 [€/pax] 
15.03 5.54 15.05 10.39 11.77 
 
11.55 
Revenues/passenger 
2010 [€/pax] 
16.24 5.56 13.85 10.22 7.94 
 
10.76 
Revenues/passenger 
2011 [€/pax] 
11.39 4.16 11.57 9.42 3.98 8.98 
 
2.1. AIT’s current productivity analysis 
 
     In order to calculate the current productivity per passenger boarded, knowing that most of the money received by 
AIT comes from taxation of passengers departing from Timisoara, and transit passengers bring every small amount 
of money to AIT, in Table 6 the number of takeoffs is outlined and the number of passengers boarded in Timisoara 
for each of the five major companies is analyzed. 
 
Table 6. The number of takeoffs and the number of boarded passengers 
 
  Wizzair Austrian 
Airlines 
Carpatair Lufthansa Tarom 
2011 Passengers 359,047 51,029 475,021 116,199 182498 
Flights 2594 1214 11599 2120 2838 
2010 Passengers 174,747 21,205 229,521 46,643 83,730 
Flights 1,250 617 6,465 950 1,416 
2009 Passengers 127,813 20,877 229,403 27,296 67,258 
Flights 948 543 6,796 714 1,206 
2008 Passengers 4,381 26,571 281,460 22,779 71,875 
Flights 42 628 7,718 633 1,223 
 
     Taking into account the numbers in Table 6 we obtain the results in Table 7 representing the productivity per 
passenger boarded by company. 
 
Table 7. Productivity per passenger boarded 
 
 Austrian 
Airlines 
Carpatair Lufthansa Tarom Wizzair Annual 
average 
Revenues/passenger 
2008 [€/pax] 
28.10 10.88 29.43 19.42 23.91 
 
22.35 
Revenues/passenger 
2009 [€/pax] 
29.47 11.05 30.16 20.67 22.60 
 
22.79 
Revenues/passenger 
2010 [€/pax] 
31.68 11.11 27.85 20.54 15.33 
 
21.30 
      
     By analyzing all this data we can draw the following conclusions: 
x The carrier that has the lowest contribution to revenue/ passenger is Carpatair 
x The carrier with the highest revenue/ passenger is Lufthansa and Austrian Airlines 
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x The carrier closest to the average revenue is Wizzair in 2008 and 2009 an since 2010 Tarom 
 
     In order to assess AIT’s productivity is necessary to calculate the average number of passengers who embark on a 
flight. This is necessary to identify the AIT’s cost share spread across major carriers. Taking into account the 
number of passengers on each flight (see Table 6), values from Table 8 are obtained. 
 
Table 8. The number of passengers boarded per departure 
 
 Austrian 
Airlines 
Carpatair Lufthansa Tarom Wizzair Average 
2008 42 36 36 59 104 55 
2009 38 34 38 56 135 60 
2010 34 36 49 59 140 64 
 
2.2. AIT’s rental efficiency and labor productivity analysis 
 
     Passenger traffic growth can bring adjacent investments (hotels, parking lots, commercial spaces, etc.) that are 
beneficial for both the airport and the city of Timisoara, Timis County and the Western Region. Higher rental rates 
for spaces within AIT can also be applied. 
Currently AIT spaces are occupied by several categories of companies: 
x Catering companies (bars and restaurants), who pay the highest prices 
x Car rental companies, who pay rents depending on location and leased surface 
x Ticketing offices 
x Carriers’ offices etc. 
     When analyzing tariffs it is observed that they fall within Timisoara’s and at the same time within airports market 
trends. Thus, office spaces are rented up to 15€ per square meter, which means a fair price. For example, the largest 
tariff or Class A office spaces in Timisoara is 17€ per square meter. Commercial premises have very different rental 
rates, depending on location, area, length of lease, etc. 
     The number of employees at AIT has not grown significantly in the last 3 years (Table 9). By analyzing the 
number of employees it can be said that productivity per employee has increased significantly in the last 3 years 
(Table 10). 
 
Table 9. Evolution of the number of employees at AIT 
 
 2008 2009 2010 
Number of employees 229 232 240 
 
Table 10. The labor productivity in AIT 
 
 2008 2009 2010 
Number of employees 229 232 240 
Turnover [€] 8,294,096 9,691,740 10,116,639 
Labor productivity (Turnover/employee)  
[€/pers] 
36,219 41,775 42,153 
Gross profit [€] 1,563,463 1,199,678 3,278,398 
Gross profit/employee [€/pers] 6,827 5,171 13,660 
Number of passengers 831,404 944,162 1,137,218 
Number of passengers/employee 3,630 4,070 4,738 
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     It is noted from Table 10 that both labor productivity related to the turnover and to the profit or the one related to 
the number of passengers has increased significantly in the last 2 years. The salary expenses were relatively constant, 
not being significantly increased during the last 3 years. 
     To identify the revenues of some flights one can perform a calculation of the revenue/takeoff or revenue/total 
number of lights type (takeoff and landing). 
 
Table 11. Revenues related to the number of takeoffs 
 
 Austrian Airlines Carpatair Lufthansa Tarom Wizzair 
2008 [€/takeoff] 1,189 397 1,059 1,142 2,495 
2009 [€/takeoff] 1,133 373 1,153 1,153 3,047 
2010 [€/takeoff] 1,089 395 1,368 1,215 2,144 
 
3. Statistical analysis of AIT’s productivity 
 
     The main problem to be solved is to determine the relationship between AIT’s productivity and the number of 
passengers which leave/arrive from the airport. 
 
3.1. Correlation between productivity per passenger and the average number of boarded passengers 
 
     Statistical analysis began by calculating the correlation coefficients between the average productivity per 
passenger for 2008, 2009 and 2009 and the average number of passengers boarding for takeoff in those years. A 
value of 0.6378 has been obtained, suggesting a linear relationship between the two variables (Negrea, 2006). But 
from the linear regression model analysis inconclusive values of statistical indicators were obtained (coefficient of 
determination R2, p-value, t-test and F test). These results are due to the small number of values and the fact that 
productivity depends on the number of flights performed and the productivity of the main carriers operating at the 
airport. 
 
3.2. Statistical relationship between the productivity of carriers, number of passengers and number of flights made 
by each carrier 
 
     Correlation coefficients between productivity and the number of passengers were calculated and a value of 
0.9182 was obtained, the correlation between productivity and the number of flights giving a value of 0.823287 and 
also the correlation between the number of passengers and number of flights giving a value of 0.906202. These 
values lead to the idea that there is a strong linear relationship between the three variables. A multiple linear model 
analysis of productivity was performed based on the number of passengers and number of flights, obtaining the 
statistical values from Table 12. 
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Table 12. Statistical values for multiple linear model for productivity based on the number of passengers and number 
of flights 
 
Residuals:     
Min 
-5.109 
1Q 
-1.892 
Median 
0.736 
3Q 
2.232 
Max 
3.898 
Coefficients:     
 Estimate Std. Error t  value Pr(>|t|) 
(Intercept) 2.935e+01 1.241e+00 23.652 1.95e-11 *** 
pa -7.826e-05 2.192e-05 -3.569 0.00386 ** 
cu 1.427e-04 7.725e-04 0.185 0.85656 
Residual standard 
error: 
3.154 on 12 degrees of 
freedom 
  
Multiple R-squared: 0.8437 Adjusted R-squared: 0.8176  
F-statistic: 32.38 on 2 and 12 DF p-value: 1.459e-05 
 
     The results confirm a strong linear relationship between productivity and the number of passengers (Table 13) but 
it is harder to accept an assumption of linearity between productivity and the number of flights. This result may be 
due to the dependency relationship between the number of passengers and the number of flights (Table 14). 
 
Table 13.Statistical values for the relationship between productivity and the number of passengers 
 
Residuals:     
Min 
-5.0633 
1Q 
-1.8251 
Median 
0.7834 
3Q 
2.3032 
Max 
3.9631 
Coefficients:     
 Estimate Std. Error t  value Pr(>|t|) 
(Intercept) 2.930e+01 1.159e+00 25.284 1.94e-12 *** 
pa -7.459e-05 8.920e-06 -8.362 1.37e-06 *** 
Residual standard 
error: 
3.035 on 13 degrees of 
freedom 
 
  
Multiple R-squared: 0.8432 Adjusted R-squared: 0.8312  
F-statistic: 69.63 on 1 and 13 DF p-value: 1.37e-06 
 
Table 14. Statistical values for the relationship between the number of passengers and the number of flights 
 
Residuals:     
Min 
-2905.5 
1Q 
-186.9 
Median 
332. 
3Q 
447.1 
Max 
1283.8 
Coefficients:     
 Estimate Std. Error t  value Pr(>|t|) 
(Intercept) -3.877e+02 4.324e+02 -0.897 0.386 
pa 2.572e-02 3.328e-03 7.727 3.26e-06 *** 
Residual standard 
error: 
1132 on 13 degrees of 
freedom 
 
  
Multiple R-squared: 0.8212 Adjusted R-squared: 0.8074  
F-statistic: 59.71 on 1 and 13 DF p-value: 3.263e-06 
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     A trial was made to determine a relationship with a type of interaction variable as "number of passengers x 
number of races" for productivity, but without obtaining a statistically good result. To solve this problem a 
generalized linear model has been determined with binomial errors (logistic model – log it) where the number of 
passengers and productivity depend on the fact that carriers operating at the airport are either using large aircraft or 
small aircraft for flights they made. The statistical results from Table 15 were obtained. 
 
Table 15. Statistical values for the logistic model 
 
Deviance Residuals:     
Min 
-300.2 
1Q 
0.0 
Median 
0.0 
3Q 
0.0 
Max 
0.0 
Coefficients:     
 Estimate Std. Error t  value Pr(>|t|) 
(Intercept) -1.127e+14 9.586e+05 -11758169 <2e-16 *** 
pro 8.594e+13 5.902e+04 1456041477 <2e-16*** 
Null deviance: 10973 on 14  degrees of 
freedom 
  
Residual deviance: 96597 on 13  degrees of 
freedom 
  
AIC: 96601    
Number of Fisher 
Scoring iterations: 
6    
 
     These results confirm the idea of dependence between productivity and type of flight done. Actually using 
reverse logistics function is calculated the probability of using a small aircraft "p" by comparison with using a large 
aircraft "1-p" for a target productivity (standard). In this case we obtained, for example, for 2008, p = 0.83. 
 
3.3. Statistical relationships between airport profit and turnover, total revenues and total expenditure 
 
     At first a trial to determine a linear model was made but the small number of values led to results that could not 
be supported statistically. Following the resulting feedback from above, namely that airport’s productivity depends 
on the productivity of the main carriers operating at the airport, airport’s profit reported to carriers revenues was 
examined, related to the number of flights performed and of course the number of passengers. We used a generalized 
linear model with Poisson errors (logarithmic model). The statistical results from Table 16 were obtained. 
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Table 16. Statistical values for the logarithmic model 
 
Deviance Residuals:     
Min 
-19.5211 
1Q 
-11.6510 
Median 
-0.9822 
3Q 
11.4663 
Max 
18.7247 
Coefficients:     
 Estimate Std. Error t  value Pr(>|t|) 
(Intercept) 6.495436 0.015513 418.71 <2e-16 *** 
va 0.291737 0.005364 54.39 <2e-16*** 
Null deviance: 5851.8 on 14  degrees of 
freedom 
  
Residual deviance: 2730.2 on 13  degrees of 
freedom 
  
AIC: 2866.7    
Number of Fisher 
Scoring iterations: 
4    
 
     These values support the assumption of dependence of airport revenues and revenues of each carrier. This 
assumption is confirmed also by analyzing the number of flights and number of passengers relative to each carrier.     
The relationship between the logarithm of the average number of passengers and number of flights made by each 
carrier was analyzed. The statistical results from Table 17 were obtained. 
 
Table 17. Statistical values for the relationship between the logarithm of the average number of passengers and 
number of flights made by each carrier 
 
Deviance Residuals:     
Min 
-287.18 
1Q 
-144.23 
Median 
-28.50 
3Q 
71.63 
Max 
30.32 
Coefficients:     
 Estimate Std. Error t  value Pr(>|t|) 
(Intercept) 1.0943e+01 1.914e-03 5713.8 <2e-16 *** 
co -9.074e-02 7.686e-04 -118.1 <2e-16*** 
cu 2.390e-04 2.640e-07 905.3 <2e-16*** 
Null deviance: 1159728 on 14  degrees of 
freedom 
  
Residual deviance: 382316 on 12  degrees of 
freedom 
  
AIC: 382514    
Number of Fisher 
Scoring iterations: 
45    
 
     These statistical results support the assumption (discussed above) that the number of passengers and number of 
flights performed are correlated and they depend on each carrier. 
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4. Conclusions 
 
     By analyzing the data from 2008 to it was observed that the carrier that has the lowest contribution to revenue / 
passenger is Carpatair, the carrier with the highest revenue / passenger is Lufthansa and Austrian Airlines and the 
carrier closest to the average revenue is Wizzair in 2008 and 2009 and in 2010 Tarom. The tariffs used by AIT are 
similar with Timisoara’s and same type airports market trends. AIT’s productivity per employee has increased 
significantly in the last 3 years, both labor productivity relative to the turnover and the profit has definitely increased 
in the last 2 years. Statistical analysis suggested a linear relationship between the average productivity per passenger 
and the average number of passengers boarding for takeoff, from the linear regression model analysis inconclusive 
values of statistical indicators was obtained. In fact productivity depends on the number of flights performed and the 
productivity of the main carriers. The statistical analysis results confirm a strong linear relationship between 
productivity and the number of passengers but not linearity between productivity and the number of flights. The 
dependence between productivity and type of flight done was also confirmed as well as the dependence of airport 
revenues and revenues of each carrier. Finally it was demonstrated (in two ways) that the number of passengers and 
number of flights performed are correlated and they depend on each carrier. 
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